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(54) MANUFACTURE AND TREATMENT OF SEMI-CONDUCTOR DEVICE, HELICON WAVE PLASMA ION 
SOURCE, AND FOCUS TON BEAM DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of electrical 
pollution and contamination so as to enable the fine working, fine film 
formation and observation in relation to a desirable position of a sample 
by providing a helicon wave plasma ion source, which excites helicon 
wave so as to convert the gas to plasma and which emits the ion beam, 
and an electrostatic optical system for focusing the emitted ion beam. 
SOLUTION: A helicon wave plasma ion source 1 OO is formed of a 
magnet holder 1, a helicon wave exciting antenna 3 for transmitting the 
electromagnetic wave in parallel with a magnetic filed, which is 
generated by a magnet 2, so as to excite the helicon wave for 
conversion to plasma, and an ion withdrawal assembly 5. Ion beam 23 
drawn from the assembly 5 is implanted to a material 1 6 to be worked 
through a focus lens 7 and an objective lens 14, which form an 
electrostatic optical system, and at the same time with the working, 
secondary charged particles 24 are generated, and a secondary ion 
image can be obtained through a secondary charged particle detecting 
unit 15 so as to enable the working without generating a displacement of 
working position, and so as to enable the inspection and observation. 
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